











































































































































 → 問題につながるかをチェック 
ソースコードからモデルや設計図
を作成 
















































AFG::AFG(JaObject* obj) { 
  objname = “afg"; 
  object = obj; 
} 
AFG::~AFG() { 
  for(unsigned int i = 0; i < children.size(); i++) 
    if(children[i] != NULL) 




  for(unsigned int i = 0;  
                         i < nodes.size(); i++) 
      if(nodes[i] != NULL) 





















































 Type 1 clone: コメント、空白等を除き文字列的に同一 
 Type 2 clone: 固有名を正規化して同一（parameterized） 
 Type 3 clone: コードの挿入、削除 
 Type 4 clone: 意味的に同一 
 いろいろな検出法 
1. 行ごとの照合 (type 1) 
2. AST (Abstract Syntax Tree)の比較 (type 2, 3) 
3. PDG (Program Dependency Graph)の比較 (type 3) 
4. メトリクス値の比較 (type 3) 









Transformed token sequence 
Clones on transformed sequence 
Formatting 
Clone pairs 
 1. static void foo() throws RESyntaxException { 
 2.    String a[] = new String [] { "123,400", "abc", "orange 100" }; 
 3.    org.apache.regexp.RE pat = new org.apache.regexp.RE("[0-9,]+"); 
 4.    int sum = 0; 
 5.    for (int i = 0; i < a.length; ++i) 
 6.       if (pat.match(a[i])) 
 7.          sum += Sample.parseNumber(pat.getParen(0)); 
 8.    System.out.println("sum = " + sum); 
 9. } 
10. static void goo(String [] a) throws RESyntaxException { 
11.    RE exp = new RE("[0-9,]+"); 
12.    int sum = 0; 
13.    for (int i = 0; i < a.length; ++i) 
14.       if (exp.match(a[i])) 
15.          sum += parseNumber(exp.getParen(0)); 
16.    System.out.println("sum = " + sum); 
17. } 
static void foo ( { String a
[ ] = new String [ ] { "123,400" ,
"abc" , "orange 100" } ;
int sum = 0
; for ( int i = 0 ; i <
a . length ; ++ i )
sum
+= pat . getParen 0
; System . out . println ( "sum = "
+ sum ) ; }
t rows RESyntaxException
Sample . parseNumber (
) )
if pat
. match a [ i ]( ) )
org . apache . regexp
. RE pat = new org . apache . regexp
. RE ( "[0-9,]+" ) ;




int sum = 0
; for ( int i = 0 ; i <
a . length ; ++ i )
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int su = 0
; for ( int i 0 ; i
a . length ; i )
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 1. atic void foo() rows RESyn axException { 
 2.  String a[] = ew String [] { "123,400", "abc", "orange 100" }; 
 3.  org.apache.regexp.RE pat = new org.apache.regexp.RE("[0-9,]+"); 
 4.  int sum = 0; 
 5.  for (int i = 0; i < a.length; ++i) 
 6.  if (pat.match(a[i] ) 
 7.  sum += Sample.parseNumber(pat.getParen(0 ); 
 8.  System.out.println("sum = " + sum); 
 9. } 
10. static void goo(String [] a) throws RESyntaxException { 
11.  RE exp = new RE("[0-9,]+"); 
12.  int sum = 0; 
13.  for (int i = 0; i < a.length; ++i) 
14.  if (exp.match(a[i] ) 
15.  sum += parseNumber(exp.getParen(0 ); 






Transformed token sequence 



























1 2 3 4 5 6 7
x x y x y z %
1 2 3 4 5 6 7
x x y x y z %
1 x *
2 x * *
3 y *
4 x * * *




















a c a c a c b b b c c a b d e f c d 




















































F1, F2, F3, F4 : files 




















































LEN(S):  Sの平均長（トークン数） 
POP(S):   Sの要素数 
NIF(S):     Sの各要素を含むファイルの数 
RNR(S):   Sの要素の非繰り返し率（０～１、０に近いとほとんど同一文の繰り
返し） 
あるファイルFに対するメトリクス 
ROC(F):  Fに含まれているコードクローンの比率 
 全部がコードクローン：1 
 コードクローンを含まない： 0 
NOC(F): Fに含まれているコードクローンの断片数 











 例: Java  
 宣言部: class declaration, interface declaration 
 メソド: method body, constructor, static initializer 







609:        reset(); 
610:        grammar = g; 
611:        // Lookup make-switch threshold in the grammar generic options 
612:        if (grammar.hasOption("codeGenMakeSwitchThreshold")) { 
613:                try { 
614:                        makeSwitchThreshold = grammar.getIntegerOption("codeGenMakeSwitchThreshold"); 
615:                        //System.out.println("setting codeGenMakeSwitchThreshold to " + makeSwitchThreshold); 
616:                } catch (NumberFormatException e) { 
617:                        tool.error( 
618:                                "option 'codeGenMakeSwitchThreshold' must be an integer", 
619:                                grammar.getClassName(), 
620:                                grammar.getOption("codeGenMakeSwitchThreshold").getLine() 
621:                        ); 
622:                } 
623:        } 
624:   
625:        // Lookup bitset-test threshold in the grammar generic options 
626:        if (grammar.hasOption("codeGenBitsetTestThreshold")) { 
627:                try { 
628:                        bitsetTestThreshold = grammar.getIntegerOption("codeGenBitsetTestThreshold"); 
623:        } 
624:   
625:       // Lookup bitset-test threshold in the grammar generic options 
626:        if (grammar.hasOption("codeGenBitsetTestThreshold")) { 
627:                try { 
628:                        bitsetTestThreshold = grammar.getIntegerOption("codeGenBitsetTestThreshold"); 
629:                        //System.out.println("setting codeGenBitsetTestThreshold to " + bitsetTestThreshold); 
630:                } catch (NumberFormatException e) { 
631:                        tool.error( 
632:                              "option 'codeGenBitsetTestThreshold' must be an integer", 
633:                                grammar.getClassName(), 
634:                                grammar.getOption("codeGenBitsetTestThreshold").getLine() 
635:                        ); 
636:                } 
637:        } 
638:   
639:       // Lookup debug code-gen in the grammar generic options 
640:        if (grammar.hasOption("codeGenDebug")) { 
641:                Token t = grammar.getOption("codeGenDebug"); 

















Open Source Software 
FreeBSD, NetBSD, Linux(C, 7MLOC) 
JDK Libraries(Java 1.8MLOC) 
Qt(C++, 240KLOC) 
種々の会社のシステム（100社以上）の分析 
IPA/SEC, NTTデータ, 日立, 日立GP, 日立SAS, 富士通, 
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32 
FreeBSD, NetBSD, Linux 




































































































































































驚異的並列問題(Embarrassingly parallel problem) D-CCFinder (分散CCFinder) 
40 
FreeBSDのアプリケーション集(Ports Collection) 
10.8GB/403M LOC in C 
Livieri, S., Higo, Y., Matsushita, M., Inoue, K., “Very-Large Scale Code Clone Analysis and 
Visualization of Open Source Programs Using Distributed CCFinder: D-CCFinder“, 












































Results by G (Google Code Search),
K (Koders), and S (SPARS/R)
: Evolution of jMonkeyEngine Project
: Cluster of Same or Similar Files
: File in New BSD License
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その他いろいろ  HP参照 
ウェブ 
CCFinder: 
  http://sel.ist.osaka-u.ac.jp/cdtools/index-e.html 
CCFinderX: 
   http://www.ccfinder.net/ccfinderx.html 
 
